SEPt17-2004 FRI 11:17 JCIPO Taiwan 



FAX NO. 886 2 2369 8454 P. 04/11 



Customer No.: 3XS61 
Application No.: 10/065345 
Docket No.: 9069-US-PA 

IN THE CLAIMS 

Please amend the claims as follows. 
Claims 1-12 (canceled). 

13. (currently amended) A trench flash memory device, comprising: 
a substrate having a trench; 

a gate structure, which is located in the trench , comprising a n d h as th e 
following compon e nts from outsid e to insi de of th e tr e nch ; a tunnel oxide layer, a 
floating gate over the tu nnel oxide layer , a gate dielectric layer over the flo ating gate 
and a control gate over the gate di electric layer , wherein the tunnel oxide layer, the 
floating gate and the gate dielectric layer wrap around a bottom portio n of the 
control gate; 

a source region, which i s located in the substrate around the bottom of the 
trench; and 

a drain region, whish-te located in the substrate adjacent to the top of the 

trench. 

4. 14. (currently amended) The device of claim 13, further comprising: 

a first well region having of a first condu c tion con ductive type, formed in the 

substrate and connected with the source region; 

a second well region fcavmg of a second conduction conductive type, formed 

above the first well region; and 

a third well region b a ling of the first conduction c onductive type formed in 

the substrate, which connects the second well region with the first well region. 
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15. (original) The device of claim 14, wherein the first well region having the 
first conduction type includes a deep n-type well region. 

16. (original) The device of claim 14, wherein the second well region having 
the second conduction type includes a p-type well region. 

17. (original) The device of claim 14, wherein the third well region having the 
first conduction type includes an n-type well region. 

18. (original) The device of claim 13, wherein the gate dielectric layer 
includes silicon oxide/silicon nitride/silicon oxide layer. 

19* (original) The device of claim 13, wherein the floating gate has a top 
surface lower than the upper surface of the substrate. 

20. (original) The device of claim 13, wherein the control gate has a top 
surface higher than the upper surface of the substrate. 

21. (new) A trench flash memory device, comprising: 
a substrate having a trench; 

a gate structure, located in the trench, comprising a tunnel oxide layer 
disposed conformal to the trench, a floating gate disposed over the tunnel oxide 
layer, a gate dielectric layer disposed over the floating gate and a control gate 
disposed over the gate dielectric layer, wherein the tunnel oxide layer, the floating 
gate and the gate dielectric layer surround a bottom portion of the control gate; 

a first doped region, located in the substrate around a bottom of the trench; 

and 

a second doped region, located in the substrate adjacent to a top of the trench. 
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22. (new) The device of claim 21, further comprising: 

a first well region of a first conductive type, formed in the substrate and 
connected with the source region; 

a second well region of a second conductive type, formed above the first well 
region; and 

a third well region of the first conductive type, formed in the substrate, which 
connects the second well region with the first well region. 

23. (new) The device of claim 21, wherein the first doped region is a source 
region and the second doped region is a drain region. 

24. (new) The device of claim 22, wherein the third well region having the 
first conduction type includes an n-type well region. 

25. (new) The device of claim 21, wherein the gate dielectric layer includes 
silicon oxide/silicon nitride/silicon oxide layer. 

26. (new) The device of claim 21 , wherein the floating gate has a top surface 
lower than die upper surface of the substrate. 

27. (new) The device of claim 21, wherein the control gate has a top surface 
higher than the upper surface of the substrate. 

28. (new) A trench flash memory device, comprising: 
a substrate having a trench; and 

a gate structure, located in the trench, comprising a tunnel oxide layer 
disposed conformal to the trench, a floating gate disposed over the tunnel oxide 
layer, a gate dielectric layer disposed over the floating gate and a control gate 
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disposed over the gate dielectric layer, wherein the tunnel oxide layer, the floating 
gate and the gate dielectric layer surround a bottom portion of the control gate; 

a source region, located in the substrate around the bottom of the trench; 

a drain region, located in the substrate adjacent to the top of the trench; 

a first well region of a first conductive type, formed in the substrate and 
connected with the source region; 

a second well region of a second conductive type, formed above the first well 
region; and 

a third well region of the first conductive type, formed in the substrate, which 
connects the second well region with the first well region, 

29. (new) The device of claim 28, wherein the third well region having the 
first conduction type includes an n-type well region. 

30. (new) The device of claim 28, wherein the gate dielectric layer includes 
silicon oxide/silicon nitride/silicon oxide layer. 

31. (new) The device of claim 28, wherein the floating gate has a top surface 
lower than the upper surface of the substrate* 

32. (new) The device of claim 28, wherein the control gate has a top surface 
higher than the upper surface of the substrate. 
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